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f# 5£ 1 1 -3 7 4 7 5 5 
grjfH 7i-xyi^- McM&^faJ: tJftjfe^x-X^L/ - hffifr^ JlfelEtf 

M3ia^cil«^^cBBes4^Tv^sii:^:#^Si:i■sf^^7x^±8 icis*<z)H«^ 

tmnmm^mizmu^n^m^t^m^m^nmzm^^nx^^-t^^ 
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Oftip. i 1—374755 

[stasis] Btriam^-^ii, Be«sicsi^3nfc«»©m^m^^&^ 
tfjiay t^p- hcDtrjfam^-^-A^<730^$tifcp^ffiT\ tuiay y^u- b 
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9$±£ i 1 - 3 7 4 7 5 5 


[|f^S2 5] iuiB>»mtt3PM£> fyfBm^- A^i: HH -Stele 

2 — 2 6 CDV^tlfr l ^£8BlE<B@#7£J*f£B0)S8i3§;£?£- 
[iM2 8] frfIBK^^#lCDI^®tCj3^T, tulB^yfc^M^c^Brjfa^^ 

ic, ^SR&ihlR&BBi-*^ 2 2-2 6(D^1r"tifr 1 «lcgB 

^il-r-5aff#^2 2 — 2 8<Z)^-f4%fr 1 3S}C|Bt£CD®#0fi£l£Stf)S£;i#?£° 
h^eii#«2 2-2 9 (B^ftlfr 1 JS(CfB«CO®^^^a^)i^it^& 0 

[fM3 2] fufBfg^#l£> IS§Sffl©^7 ^SUMfc-tSi^ 
i: "T 6§f^2 2 - 2 9 0)1^ 1**1 1 ^CfB*Sctf)®«i&^e<£>9^#& „ 

t5tffltltMt5Iil$:MJ:tl>iM2 2-3 2(Z)V^*lfr 1 gucga 
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ft^S3 3X1*3 4 CHH«tf>®«f&l£BCD$^#&° 

#®i:i-S»*S3 3 — 3 5 <D\t\-?ftfr 1 ^lCfB«tf)®^$cSB<£>l^#&= 
[0 0 0 1] 


[0 0 0 2] 
[0 0 0 3] 

m~ffite3$%l1&&MJ' t LT\$. m%.l** M.I.Elinson.Radio Eng. Electron Phy 
s., 10, 1290, (1965)-$, 6flfi<&M##lS>;ftTV*5o 

Sfitffi^f-i: LT'li, ±fc&0>M. I.Elinson P> IC «fc 5 S n Og l^fc fc^tf) 

fifitC, A ufgBlfC Jc£ [G.Dittmer:"Thin Solid F i lms" ,9,317 (1972) ] ->&\ 

In 2 0 3 /Sn0 2 »SI&C «fcS=fc(7) [M.Hartwell and C.G . Fonstad: " IEEE Tra 
ns. ED Conf.", 519(1975)] # - >i«tC £ 3 ^ tf) [M*^. ffc : ^ 

2 6i, iU. 22(1983)] ^#$g£- 3 tit <^ &„ 
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^Ap. i 1 -3 7 4 7 5 5 

[0 0 0 4 ] 

M. HartwellP,{C,J:£lt^tf)^M[lI?:^1\ 

ISJEHCfc^T, 3 0 0 1 liiit*, 3 0 0 4 li^;t>y ft fe£MBHfc 

*;«;€> ^SttifiK'rfeSo #mfeHM3 o o 4 ttm^^j; -McH^c^ffi 
^{c^snxv^s. znmnftmmz o o 4 ic, ^^coiim^^-^>^i: 

Pflin^iim^SI^^I-^^iCj: S«M3 0 0 5 #7£J5R3*IS„ ®*<Z> 
f^Lte, 0. 5—1 mm, fgWli, 0. 1 m m {Cg£5£ $ tlT 5 0 
(DMfr^ «^-SfeffiSP3 0 0 5(i^tW3 0 0 4 (Dtp&lZ&mtoBWeifr 

[0 0 0 5] 

M. Hartwelie>fCJ:£St^-S:&i£&£ L T ±^CD^ffifc^MM £ <^T 

#ti L-csrnu ^ttii3 004 zmffiwizffim*jL<te^m&L<i$ : £'>t-£ 
b«b> s^wtc^ffim^^^m^amsps 0 0 5 ^tsit^s. ft> 
Mmwtcflft^, i?itb<rau^ittii3 0 0 4oo-gp(c^ft^^ig^ 
-r -s. yy&^mmvtmms 004 ic2S£<z)mjEE&BJ;&nufcii 

[0 0 0 6] 

F E§5|CDM£: bTtt, ^Ji(l W. P. Dyke & W. W. Dolan, "Field emission", 
Advance in Electron Physics, 8, 89 (1956)^, <&te> C. A. Spindt, "Physi 
cal properties of thin-film field emission cathodes with molybdenum cone 
s", J. Appl. Phys., 47, 5248 (1976) & £ ^tlT Vn£„ 
[ 0 0 0 7] 

Z\(D F Em<7)m^Mf&CD&kM&)&@l£. Lt. gl 1 3 (C|ai2£(7)C. A. Spindt^tC 
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IWJIHtCfe^-C, 30 10ttlfiT?, 3 0 1 1 ttSi^ff J: *J &£x^ v 

3 0 1 2 v % =r->, 3 0 13 liffiil, 3 0 1 4 li>f- httTfeS 

^^-^ i^»y^n->30 1 2 £4*- hmii3 0 1 4 0)fgiCj&i:<Z>«JE& 

[0 0 0 8] 

±lcg;R^®£««¥f?lcx^ v % h Sffi & BBS bfcM 

[0 0 0 9] 

MIMS<Z)MilLTlt $I/U£> C A. Mead, "Operation of tunnel-e 
mission Devices", J. Appl. Phys. , 32,646 (1961) £*lT V*£. 

, 3 0 2 0ttSfit, 3 0 2 Ki^SiU^STm 3 0 2 2ttH$ 1 0 nm 
gg©i$^i|ifiliJi> 3 0 2 3 liJ?3 8 — 3 0 nm»iMJ; »j & 5 ±.Mfc~C%> 
£ a M I MMtC £3 V^T &±, ±SI3 0 2 3 tTSl3 0 2 1 ©1811:11 ©IffiS 

So 

[0010] 

z>tc®>, Mmft^-z z&mt ffiot, i&MJS^-i: y =b«igA^*iiT* 

[0011] 
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*J$^t i 1-374755 
T\ WZ-iX*m&mAlZ J:S#IH!Hg6 4 - 3 1 3 3 2 ^&$8lz£lr>Tlfg^;!S4x£ 
[0012] 

[0013] 

0 6 6, 8 8 3 ^ftm¥ 2 - 2 5 7 5 5 1 ^&$g, W4 - 2 8 1 3 7 
[0014] 

F EM$:#ISMM^T|gt&-r^^^ii, M*.li#&fflKAlCJ:S#IS# 
fF4, 9 0 4, 8 9 5^tC^^3tlTVN^ Q * fc, F E M % Hlfe^^lSStCjSflB 
LfcWfcUT, 05*1*, R. Mayer^fc £ >J $B£ 3 £*l 
TV\^> 0 [R.Meyer:"Recent Development on Microtips Display at LETI",Tech 
Digest of 4th Int. Vacuum Microelectronics Conf . .Nagahama^p.G^SClGGl 

)] 

[00 1 5 ] 

AtC i¥3 - 5 5 7 3 8 ^fgfCff^S tlT <^6o 

[0016] 

[00 1 7 ] 
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[0018] 
[0019] 

o 

±«&(DJ:e){C, *OD^af^«)WSPttl. 3Xl0" 4 Pa SI® 

[0 0 2 0] 

tfAl) fr£fc5BlftJ£f&80MT-;&&. 
[0 0 2 1 ] 

asMi 2 £0>isucii&wva^!fcK v^ssfflUtE (va) ^Rj*nstis- 

Lt, V a^/i$:iS< U"0><i&jgtf&ofco 
[0 0 2 2] 

-SUM 8-^5^9 <Z)JSi2^tf>8ittm#%±#U ^-8PW8^^#f*9 <Z) 
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l 1-374755 

[0 0 2 3] 

jgsifft ioi) mmmm^mm^nr^w^ i o ztt^iz 

[0 0 2 4] 

^^t-S^^^^^tlT^^, (4f^1Bg 5 7 - 1 1 8 3 5 5 #^?B, #^Bg 6 1 - 
1 2 4 0 3 1 o -^rT-^^ttODX^-+>-(D^ffitCffi®K»^5:^t- 

a 

[0 0 2 5] 
[0 0 2 6] 

^ & if (7) *3g^ # m mmmft tc u & ^ a -e & ^ r > /h m t z b w t l 
ffiM^r^Mi t & & % & o t . 

[0 0 2 7] 
[0 0 2 8] 
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[0 0 2 9] 
[f&H £ ir Z> tz. &> <D 

[0 0 3 0] 

[0 0 3 1 ] 

[0 0 3 2] 

[0 0 3 3] 

[0 0 3 4 ] 

[0 0 3 5] 
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^pip i 1-374755 

[0 0 3 6] 

[0 0 3 7] 
[0 0 3 8] 

[0 0 3 9] 
[0 0 4 0] 
[0 0 4 1 ] 

#?8E(BBflfc7£fi£i£B<Z>--JS&^"ett» ftjfB^i-x^U- ha>ffiriBrt®lc£^ 
T, HtflBH^^SP^^^^M^^talB^m-ffiaPWii^ratc, agmttBltfgESn 

T v^ 0 

[0 0 4 2 ] 
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1 1 -3 7 4 7 5 5 

[0 0 4 3 ] 

[0 0 4 4 ] 

[0 0 4 5 ] 

[0 0 4 6] 

[0 0 4 7] 

^ (7) m *wl m m -? & * ■* & . 

[0 0 4 8] 

[0 0 4 9] 

[0 0 5 0] 

[0 0 5 1 ] 
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mtzjimt. m^-2*<Dmttiz& v&yt-t z&ytfo &^t57 i-^y^- 

, IvlHU yy'X/- h i:lalB7 x-^^l/- N £ *mtef=.V%lzWm7 x. -7 7° V - 

-7,7° u- b&mmftfooimf&ztif-ftmv. mzi&ytfo<DB-i&m®itvfc<3 

- h ilfffsB^ni-^^L/- h h£*f[6]31±Tg^U &±&m Z&f&^ Z>^M£ 

[0 0 5 2] 
[0 0 5 3] 

mg^^u tfimm&® * i a &iz&mzm+z titbit mm 

[0 0 5 4] 

#?§^c&wfc^i£Btf>tg^;£&<B-ffi«icJ3v^ a&iB#Si£ap**&, lata 
tr - a an t m tc -r & „ 

[0 0 5 5] 
[0 0 5 6] 

*5§^0H«^l§a^)SSit^^«)-^T*tt, mU7 x-77°V- h<Z)ftjiB 
[0 0 5 7] 
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[0 0 5 8] 

m -?• tf - a m (D e> » t {g ^ m & £ m la m ^ ® i c mu £ ti * m -?• an m m /± t <o 

[0 0 5 9] 
[0 0 6 0] 
[0 0 6 1 ] 
[0 0 6 2] 

mznt-m.Wi(»%*M&m^*^^&^(nhLxj&m.-$-z> 0 

[0 0 6 3] 

[0 0 6 4 ] 

[0 0 6 5] 

[0 0 6 6] 
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ffi^L l l — 3 7 4 7 5 s 

(m i (Dmmmm) 

e>jcfcsa£<z>«fiS£^u ft±7x-^^u-M KDT^mzmvm^t-m 

[0 0 6 7] 

Ltd? antf^*. feswi-tz^ 5. y zkm^fovr&mtmz 

[0 0 6 8] 
[0 0 6 9] 

3-i, 3-2, 3-3ii«^-aRSgi&MoBB«8'r**>y, ®#^^s^ 

y, y r^u- m icg^ns. m*aRS8i&fflffl*S3 - i , 3-2, 3-31* 
£f##4 i: y r-fu- h 1 cag^gp-e? y >y h#^*ic*iiB£*iT^astc3l£tfi 

znz. ttm&mmmmz- 1, 3-2, 3 -3 ^r^raiiji (^k^) 

[0 0 7 0] 

< Lf-fi^*. Vi^kii'yy^. &5v^£iz^ ^ v V ^frtcj&CT 
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1 1 - 3 7 4 7 5 5 

7x-^^i/-M net v%®m%ktfm&2tiz° 7x-X^l/-M i 

□ 

[0 0 7 1] 

5i±, 7x-x^l/-m 1 cDmnzttw~?mmmmm® 1 2 0iE3W7 

[0 0 7 2] 

02 (a) , (b) , (c) l±, 0 1 (OA- A' , B-B* , C-C ©«8lC 

02 (A) tCfcl^T, *«^(0^fiii["e*>s<£e*fl:#^5 &^lj&vx^, ^ 

[0 0 7 3] 

(a) 60 J: ? tCL 1 ~L 5 So £ £ 7 i - ^ b - K 'jy^U-h, 

[0 0 7 4] 
c ,£<Z3S&£ V cttSfc, 
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#^ 1 1-374755 

Vb=VaX (L2 + L3 + L4 + L5) / (L1+L2 + L3 + L4 + L5) 
Vc=VaX (L5) / (L1+L2 + L3 + L4 + L5) 
<fc o X a ,&£>^i£^|? E a ta, 
E a = (Vb-Vc) /L3 

= Va/L3X (L2 + L3 + L4) / (L1+L2 + L3 + L4+L5) 

[0 0 7 5] 

Va/L3tt lf«1®jgcrt©^mi?'r*>SA^» a IC J3 ^ T fc, HM^ 
ft(7)i#(Z) (L2 + L3 + L4) / (L1+L2 + L3 + L4+L5) ^C7)^# 
# #[l £ *i £ h v ^ & <£> „ 
[0 0 7 6] 

l i~l 5 7^T^Lv^M5t1--2>^ aj&<Z>SISHi» BM^cW^) 
[0 0 7 7] 

[0 0 7 8] 
[0 0 7 9 ] 
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~ df^P vp. i 1 -3 7 4 7 5 5 

[0 0 8 0] 

[0 0 8 1 ] 
[0 0 8 2] 

S'fehlSlC 0 V 02 (a) ICfcHT, L g <Z>&#©*tC«##epflIJ3 

*U L2~L5©a^ttOVi:&y, _ti£c7) aj&OTSI^fc 0 £&£ 0 o*'JI(5 
^©i^ IBIMWtf>WJ±te. 0 2 (a) ©L g<Z)8P#<Z)?&ffiIfjE0>#S:% 

;t*Ui <fc V^„ 

[0 0 8 3] 

^0Dj^^*»^©S^<Z)#^-e*>»J, <£Sffi**#5 0)*M»[<Z)«« (0 2 (a) 
[0 0 8 4 ] 

i:<75^ifMt?*>S, ft^t57'J y h xc7m<frm L & £\ 8E3RjSJnga§(0> "TIB 
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m 

1 1-374755 


[0 0 8 5] 
[0 0 8 6] 

02 (c) iCfc^T, I)£#A^f 1 8 #jB«t^1H*iJc 1 2<£>H&ffi^jgg[5&7 
ICgM&SflT^S. 1 8ii®#^^aP#l 2tC,t5mffi (77 - KmjEEV a) 
#&fSfc&(&i«mffi3»ASSB L T*&'S. dtf>#A3g^l 8 W:, Ag, Cu^CO^M 

[0 0 8 7] 
[0 0 8 8] 

2 5 5 ^&#Klga«3 ft £%<A£I^$3© J£ATlC«f3Mc!fc9!-f 5„ 

[0 0 8 9 ] 

) (b) (iffiBST-fe^, 

l2 3lCfc^T, 4 KiMffii^&Mt^fe*©!^ 4 2, 4 3 it-M 
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1 1 - 3 7 4 7 5 5 
[0 0 9 0] 

^iltC £ U*t 9. PP*U^<5^JEli. /^^iS^*0<, EI4 (a) IC^Ufe 
|fg«ffiffi<AA;bxmffi£M1-<5#i£, 04 (b) igflHB&iffiJf3 

x i&jfc li ® ^ L tc ^fi m ic Rgje $ ft -5 =fe» T* li * < *B7£iSt^0> ffi CD T- & o T 

[0 0 9 1 ] 

tismsis (i^i f ) . s^-»fflic#e>««& (jfcmsmi e) tt,ic, ft* 

[0 0 9 2] 
[0 0 9 3] 

L^VN^ffiT' 1 . 3X10" 6 PaKM^<. 3£lCl*l. 3Xl0" 8 Pa 
tSO^ilv^. 3(7)££c7)M;&fm, 8 0~ 2 5 0°C, ff^Kttl 5 0 
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i 1 — 3 7 4 7 5 5 

X10" 5 PagT^^K. JgtC 1 . 3X10" 6 PaKT^fClfil^. 
[0 0 9 4] 

□ 

[0 0 9 5] 

mzmrnvz. £fcic^#§^a«&^cMLfcH 2 o, o 2 fc^t^-e^ 

[0 0 9 6] 
[0 0 9 7] 

@tf©vt h) J^±c7)^^-mffiv f -feftrfln-ts h^icflcffiMSig 1 e&mtia 

[0 0 9 8] 
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Wi^y^V h U ^^«:iri:H?«4x-SMfe#m** 5 2 ilRGB 3 ^(B^fttt 
5 3^^^W5^i:^T'§5„ ■J^vVTsY^'CJ. -fry W bV 9 X* 

-£>^ft£*ffc £6=i> h^^ htf)<£T£#llfKI ^77^^^ 

[0 0 9 9] 

7x-X7'l/ - b 1 i let ^^if t^MH ^;^n-A, #^-fCj: 

V* T i« $ -ft -5 £ T* ft%X* £ S o 
[0100] 

7x-^^ I/- h 1 1 JCl±, 3glC&3fcl£5 1 ©^Stt&iff&Sfctf), 
[0101] 

[0102] 
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TtCgI7 (a) ~ (e) fe$flgbT, f£tfc^)t 6„ 
[0103] 

(Il-a) : Sfc?$Lfc#«#7;*0>*®lC, 0. 5^m0SiO 2 

K^M3^<7)#A<Z)£#)tf)li:f£4 mmCOPH^^jiiS^L^^^t-^o 
[0104] 

^®e*Mm^-5fcmit^<£>ii^m*i2 1 h 2 2 #JC&5 nmtf)T i 

. 100nm(DNi^ft|ltt(?)T^5. Ht^SffilSRitt 2 ^ m £ L tc (H 7 
(a) ) „ 

[0 10 5] 

(II-b) : A g^-X h *ffifeO)&'mzWmi<. •ffif&-t5>Z.£.iZ& »; 

t"tS«^S8i&flSBB*Sl3 - 2 ^(DlEi£|2 3 ODflgii 1 0 0 ai rru JTStti^J 

lO/i mT?*5 (SI 7 ( b ) ) „ 
[0106] 

(li-c) : PbOSi^fcU ^-Sr^Lfe^-* h & 

J8v\ Ri;<PPJS|!rJ?£lCj: V*fii(iS2 4 Sr^fig-TS. ^*U£_tsE Y #ft@Hife| 2 3 £: 

33, ^^-m«2 2 (©ap^tcii^jy # & is: t-t t , x^i^mWitm^-nm^mm^ 

£Z>&OlZLX2bZ> (®7 (c) ) „ 
[0107] 

(Ig-d) : X#|fijffi*&2 5 Z±mmBM 2 4 ±\ZBf£1r & (M 3 (d) ) 
o *?£liY^|RlBS*8 2 3 (Z)^£[hI£T\ X#r&JBB*§i 2 5 60i|lSti 3 0 0 ^ m, /P 
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[0108] 

Wi2 6«m BBSSS2 3, 2 5 £0££L£S« 1 ±tC, 
U >^*&iCj: »J C rg^i^L, 7^ h 'J V^77Y -StCi l J. #mi£B& 2 6 

[0109] 

i^T. <Hfc#&C0?§?ft (ccp-4230 : mmmm (t*) S3) 

?PLT, At^3 0 0°C, 1 2^»M?:ftoT, PdO»l?:^Lfe 
ffe. ±IHCrl$:7x^ hx>yf >^*|C J: U It, U 7 h*? lC<fc »J m5£<B 
M©#iM2 6 il-TS (121 3 (e) ) q 
[0 110] 

(li-e) : 1) T^U- h 1-ttCJglC, PbOSi^tU #5>7WW> 
2 2, X^|Sl2 5St) : Y^m2 3 < »mffiJK 2 6 (01© 
[0111] 

(Xig-g) :01, 0 2 tC^i-J;e){C, 'J77"l/-Mh7x-7x7 a U-h 

m^^xmu-tz* >fv* soi^^u ^ bfi^^zm^^xm^^fto* 

[0 112] 

(II-h) :7i-^7"U-MlS:W6. 'J 7 7°U- h 1 t ISJ^SfC, 

5 ^fllS&ff-afcgL ^^±(C^$,^2 0 /xm(7)A 1 I^SSIf'^lCi l J 
SILT, * # 9 tLLfco LXBJ%£*if=.WkC0o *>, **VWty#±lC 

s ti t as# i±, A*f l m^- tr - A # J£ M £ *i -5 CO £ ftM»-f £ $5frHI # *> S „ 
i *l J; y 3 *i tf^-^X^^^© if (c 'fgj^ L ^ -v - ^' 7 V 7° £ *H - 
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1 1 —3 7 4 7 5 5 

[0113] 
[01 14] 

(li- i ) : 'J7^1/-M tm&LtcjCWft* S±|E®7x-^^U- h 

[0115] 
[0 116] 

L> ^Sgf^&^-rSo ^SP*30>ffi:fr# 1 0~ 4 P aJ^Til&ofetiai?, 7* 
[0117] 

7*-^>^xgi±» x^ftro&fr^ic x#ft@B$iuci2i4 (b) izm^Wiz 

0 s e c . , A;b^ifigT2 ttlmsec. il Lfe 0 SlCl±3t3 *l"C l^fc 

[0 118] 

mm* 2 o 0T^\z$kWhi&if>ib4 *y#y?\z & *j#m^u 1 o~ 5 p a« 

T*T*Tlf<5. o^^TTiz h > $:l^tlrt(:*AtS 3 E^te, 1. 3X1 
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1 1 - 3 7 4 7 5 5 

<eptiair& B MMi 6 vcd££«a;1/*£: U ^JV^mti oo 

(i s e c. £L 1 A°;i/X^lC 1 2 5 /a s e c HPBT/^b:* &#n;t 5 X#ElBS*&& 
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